Abstract. We present a preliminary study of a fragment of the radial color profile of the spiral galaxy M 31 in terms of 2-D model accounting for internal extinction in the disk. The two stellar population disk model was assumed. The old dust-free disk population is represented by the double exponential law, and the young disk population, well mixed with the dust, resides in spiral arms of various scale-heights. We find a good agreement among the radial color B-R profiles produced by this simple model and the profile measured around the spiral arm S4 of M 31.
INTRODUCTION
The complex structure of dust clouds seen in the well resolved spiral galaxies implies the necessity of full 3-D radiative transfer modeling in order to derive stellar population parameters properly. However, due to high computation cost, it is hardly possible now to handle large-scale detailed 3-D dust distribution maps of nearby spiral galaxies in the radiative transfer models. Therefore, a significantly more effective 2-D approximation is usually employed to account for extinction distribution in disk galaxies. The aim of our contribution is to examine validity of this approach in the case of presence of spiral dusty arms filled with a young population of stars. For this purpose the spiral arm region covering a star forming ring at a radius of 10 kpc in the galaxy M 31 was considered. In this region of M 31 spiral arms are tightly wound (pitch angle 6.7
• ; Braun 1991), therefore, they could be successfully approximated by the ring-shaped model arms (Semionov 2003) .
MODELS
Model photometric profile was computed using the Galactic Fog Engine code (GFE) (Semionov 2003) . This code, based on iterative 2-D ray-tracing algorithm, has been developed to account for the effects of internal extinction in disk galaxies by self-consistently solving the radiative transfer problem including absorption and multiple non-isotropic scattering of stellar radiation by interstellar dust particles. GFE has been tested against other codes developed for similar purposes, demonstrating consistent results and good performance (Semionov & Vansevičius 2002) .
The model of M 31 consists of two single age -single metallicity stellar populations (the old disk, T 1 =10 Gyr & Z 1 =0.004, and the young spiral arms, T 2 =50 Myr & Z 2 =0.02) and dust distributed in the arms. Distribution of the disk population is double exponential with the effective scale-length and scale-height of r 1 =3.0 and h 1 =0.3 kpc, respectively. The arm population and dust are contained within the three rings placed at 4-7, 10-13 and 16-19 kpc. The disk-toarm population mass ratio of 9:1 is assumed. These parameters are adopted for all M 31 models constructed in this work. Each arm is assumed to be homogeneous along the radius with density decreasing exponentially away from the central plane of the galaxy model (scale-height, h 2 , is for the arm population and h d is for the dust distribution). Dust-free synthetic colors of the stellar populations were produced by employing the evolutionary population synthesis code PEGASE (Fioc & Rocca-Volmerange 1997) . The parameters of the Milky Way type extinction curve were computed according to Laor & Draine (1993) . The radiative transfer problem has been solved for the disk of M 31 (radius -22 kpc; full height -6 kpc). The bulge was not taken into account because of its negligible contribution to the stellar density at the radius of 10 kpc. Several models with differing total optical depth, τ R , in the direction perpendicular to the disk, and dust distribution scale-height, h d , were computed (Table 1) . Seven ray-tracing iterations were performed, and M 31 images of 0.1 kpc resolution were produced.
OBSERVATIONS
We have employed the M 31 data obtained with the Suprime-Cam (Miyazaki et al. 2002) on Subaru telescope (National Astronomical Observatory of Japan) (Vansevičius et al. 2004, in preparation) . Crowded field stellar photometry was performed, and 44 100 stars were measured in B and R C passbands in a field of 6 .6 × 13 .6, spanning the radial distance from 9.5 to 15.5 kpc, in the vicinity of the association A82 around the spiral arm S4 (Figure 1) .
The integrated B-R radial color profile was derived by summing up the B and R C fluxes of all measured stars in 65 equally spaced radial bins. Therefore, we assume that the dominant sources of the disk illumination at this radial distance are resolved stellar populations. Model images were computed for the M 31 disk inclination angle of ∼ 77
• , and the radial color profiles were derived in the area corresponding to the observed field.
Since, for simplicity, age and metallicity of the model stellar populations were assumed to be constant along the radius, and inter-arm regions were assumed to be dust-free, an additional color gradient of Δ(B − R) = 0.065 kpc −1 was applied to the derived model profiles in order to mimic cumulative radial variation of age-metallicity-dustiness observed in the disk of M 31.
RESULTS
The models presented above rather successfully reproduce the major features seen in the observed color profile (Figure 2) . The actual radial distribution of stars and dust within arms of M 31 is apparently different from the rectangular arm profile assumed in this work. The inner (pre-arm) edge of the spiral arm dominated by the prominent dust line can indeed be approximated by the abrupt introduction of stellar and dust content of the arm into the disk. The outer (post-arm) edge exhibits a smoothed-out transition because molecular clouds are gradually dissipated by a new generation of stars. However, in order to estimate the arm's optical depth, which is strongly dependent on the assumed ratio of the scale-heights of arm-to-dust distribution (models M4 & M5 in Figure 2 ) and evolutionary parameters of the stellar populations, one needs to introduce more optical bands, as well as at least one near-infrared band, into analysis.
